Background: Investment in research is high on the agenda of many countries in recognition of the fact that research is important for the development of society. Doctoral students have a vital role and represent a substantial part of this investment. It is therefore imperative to reduce the risk of students dropping out from doctoral studies. The aim of this qualitative study was to gain deeper insight into the working conditions of, and obstacles and opportunities for, doctoral students at an institute of medicine in Sweden. Methods: Semi-structured interviews were conducted in 2013 with 17 doctoral students-of varying genders, professions and fields of research-from the Institute of Medicine, Sahlgrenska Academy, at the University of Gothenburg, Sweden. The recorded interviews were transcribed and analysed using systematic text condensation.
Background
Investment in research is high on the agenda of many countries in recognition of the fact that research is important for the development of society. Among Organization for Economic Co-operation and Development (OECD) member countries, Sweden is ranked as one of the leading investors in research and development in relation to the country's gross domestic product [1, 2] .
During the last decade, about 3000 students enroll yearly for doctoral education in Sweden [3] . About one third of them are within the research field of medicine and health [3] . Doctoral education is an economical investment for society and an investment of time and effort for the individual student. In Sweden, a doctoral education include 4 years full time studies. Institutional or teaching tasks may prolong the time, commonly with another year. The majority of these students are full time employed by the university. There are also doctoral students who are employed by e.g. the university hospital, should be able to use 50% of their employment hours for doctoral studies and 50% for clinical work e.g. as medical doctors, psychologists, physiotherapists, dietitians, or other medical professions. This means that the time needed to complete a doctoral education in Sweden varies from one individual to another. Over the last 20 years about 40-49% have obtained their doctoral exam within 5 years after enrolment [3] . Among those enrolling in 2009 within the fields of medicine and health, about 80% had obtained their doctoral exam within 8 years [3] . These figures indicate that more than 20% of candidates experience delays and interruption of their doctoral education. A better understanding of the nature and extent of the underlying causes of such delays is vital, if the system is to be improved.
So far, studies have shown that timely completion of a doctoral degree requires a variety of factors viz., social support, and quality of supervision, work environment and access to the research culture [4] [5] [6] [7] . A crucial common denominator seems to be recognition of the doctoral student at different levels, including the supervisor, colleagues and the research culture. Having access into the research culture avoids isolation and a feeling of not being integrated into the research community at the university [7] . The supervisor has a pivotal role for this, and for being supportive on project issues as well as other issues important for the doctoral student [8, 9] . According to Manathunga et al., experienced supervisors meet their doctoral students on a regular basis so that they may identify warning signs of issues that need to be dealt with to avoid delays or even attrition [4] . Nevertheless, many doctoral students find themselves in surroundings riddled with psychosocial issues and work environment dilemmas [1, [10] [11] [12] .
In Sweden, the Department for Higher Education has carried out two questionnaire surveys with the purpose of identifying factors associated with the interruption of doctoral studies [10] . The major reason identified was social factors, including e.g. dislike being a doctoral student and difficulty combining doctoral studies with family needs. Examples of other social factors mentioned in the relevant literature that were associated with interruption were that female doctoral students expressed a feeling of gender-related discrimination [13] or described experience of discrimination or sexual harassment [14] [15] [16] . This trend was corroborated also by the unpublished results of a questionnaire study among doctoral students at the University of Gothenburg, conducted in 2012 (n = 114; 86 women, 55 men), where female doctoral students had expressed genderrelated discrimination, as compared with their male counterparts. The same study found that doctoral students perceived their work as demanding, but felt compensated by the flexibility in the working process (Kjell Torén, personal communication).
Therefore this research group chose to evaluate the results of the quantitative survey by performing complementary qualitative individual interviews with doctoral students both working full time and part time with their doctoral studies.
Thus the aim of this qualitative study was to gain deeper insight into doctoral students' working conditions at the Institute of Medicine, the Sahlgrenska Academy, University of Gothenburg. We set out to explore both obstacles to the successful completion of their studies, and opportunities they are offered. This knowledge may serve as the basis for the development of initiatives that foster better working conditions.
Method

Recruitment of participants
Participants were recruited from among doctoral students at the Institute of Medicine, Sahlgrenska Academy and University of Gothenburg (IoMUGOT), between March and October 2013. The Committee for PostGraduate Studies at the Institute of Medicine, has the responsibility of evaluating and improving the working conditions of doctoral students, and the Committee assisted by providing a list of current doctoral students. The Committee, consisting of researchers from IoMU-GOT, has no personal interest in the research projects of the doctoral students [13] . When selecting students the research group aimed for variety concerning gender, profession, form of employment and field of research. By these criteria 29 doctoral students were selected from the Committee list.
An email was sent separately to each of them. The email included information about the study and an invitation to participate. Further contact via telephone or email was taken up with those who expressed an interest in participating. Additional recruitment was conducted by snowball sampling, i.e. interviewees were asked to suggest potential participants. The snowball sampling had two aims: to ensure that we would collect as rich and interesting a dataset as possible, and to increase the number of participants [17] . Twelve of the first 29 invited students participated. Following the suggestion of these 12 participants, five more participated, so in total, 17 interviews were conducted.
The anonymity of all participants was guaranteed. The recruitment process and the study protocol were approved by the Regional Ethical Review Board in Gothenburg (diary number: 471-11; T043-13).
The interviews
An interview was booked when the participant had given informed consent either orally or by email. The interviews were conducted by the first author (LjungkronaFalk L.) who has many years of experience as a reg. dietician. She has published two scientific papers, had no connections to the institution and was employed as a research assistant. The interviews took place at a location chosen by the participant. All this was done to ensure as little impact as possible on the participants [18] .
Before an interview began, the interviewer explained that the participant could withdraw their participation in the study at any time and request that their data be deleted, without giving a reason. The participants then signed an informed consent form. The interviewer also stressed the aspect of anonymity.
The questions in the interview guide consisted mainly of open-ended questions. The opening question was: "How are things in your life and around you right now?" followed by four key questions about positive and/or negative experiences from their research environment. The interview closed with the question, "Is there anything you want to add?" [18, 19] . After the first interview, a question was added allowing the participant the opportunity to express any criticism regarding their work situation. The modified interview guide was subsequently used for the remaining interviews (see Additional file 1 ; Interview guide, COREQ gudielines [18] ).
Interviews generally lasted 60-120 min. Brief notes were taken during the sessions. A great effort was made to create an open, friendly atmosphere so that the participants would feel comfortable in the interview situation [18, 19] . The interviews were digitally recorded and the recordings were personally delivered to a secretary by the first author. During the transcription of the interviews, all names of persons, cities, workplaces, institutes and other information that could reveal participants' identity were anonymized. The audio recordings and other documentation were stored on the server in the university's safety information management system. Access to the material was by secure login only available to the researcher.
Analysis
Malterud's method of systematic text condensation was applied as the method of analysis [19] [20] [21] [22] [23] . In accordance with this, the first author read and listened to each interview repeatedly. Meaningful units of analysis were identified and coded. The transcripts were read and recoded multiple times in parallel with conducting new interviews and adding new meaningful units of analysis. The codes emerged as primary themes and were divided into sub-groups, describing variations within each code. The last author read each interview, and listened to and coded parts of the material. The codes were subsequently compared. Where discrepancies were detected, these were discussed until consensus was reached. Due to the continuous nature of the analysis, the interview material was defined as saturated when no new information regarding the aim of the study was added.
After the analysis was completed, the first author read through the interviews to scrutinize the materials for anything contradicting the results. Preliminary results were presented to representatives of the university's student union for doctoral students, at an open discussion meeting with 12 participants, who confirmed that the findings mirrored the reality of the students.
Results
To ensure anonymity, no professional title other than "physician" was disclosed in the analysis, and professions were therefore categorized into two groups, "physicians" and "others". The participants were a mix of full-time doctoral students (n = 5) and students who were working clinically in parallel to their doctoral studies (n = 12). Results are based on 16 interviews, since one participant decided to withdraw from the study. Of the 16 participants, eleven were women and five were men. For headings of themes (codes) and sub-groups (variations of codes), see Fig. 1 . In the following, quotations are presented under the respective headings, with participants denoted by numbers corresponding to the order in which they were interviewed.
Support
The importance of the supervisor Eleven participants were very satisfied with their supervisor and said that they were given ample support. Some stated that it was more important to have a good, wellfunded supervisor than to have an interesting research topic. Important traits of a good supervisor were said to be: easy to access, supportive, a good listener and showing an understanding of students' life situations. Two participants emphasized that creating a good work atmosphere and building strong relationships is a mutual responsibility between the doctoral student and their supervisor. Dissatisfaction with the supervisor was based on different kinds of problems between the supervisor and the student (e.g. personal problems, disagreements, misunderstandings). There were also examples of inability of the supervisor to handle conflict with other members of the research group, and failure to give feedback, which could lead to loss of research time. The lack of feedback made some students (n = 5) express uncertainty about whether they had made the right decisions. Two participants described themselves as incompetent and blamed themselves for lack of progress in their work.
The feeling of dependency on the supervisor was described as very strong and as existing at different levels. This was exemplified by a situation in which a key person in a research group moved away and several research projects were discontinued, which resulted in some doctoral students dropping out of their studies. The research process and the doctoral student's position become very vulnerable when a certain research project is dependent on individual researchers and there is no backup plan in place.
Nine participants expressed their reluctance to criticize their supervisor because of worry that this might lead to bad references or because they thought that the supervisor had contacts crucial for their future.
If you don't get good guidance and support from your supervisor, it becomes unsustainable because you get no direction (I:1) It's a difficult situation we're stuck in. (1:17)
Secure conditions
Several (n = 9) of the participants said they believed that full-time employed doctoral students often had better work conditions compared with those who worked clinically alongside their doctoral studies.
I have been a full-time employee doctoral student from the start, so in that way it has been great conditions also in terms of pay (1: 2)
They also saw a big difference in how the researchers' salary was funded as well as how their work situation was organized. Some (n = 3) worked every other week on their research and had the same schedule as their supervisor, which vastly facilitated the process. Regardless of the manner in which the participants were employed, most of them (n = 15) felt that it was sometimes inevitable to have to conduct research during evenings or on the weekend, although some of their supervisors maintained that research should be conducted during paid working hours only. Four participants stated that they felt very secure in their role as researcher and that there were good contracts and backup plans in place. They had a trusting relationship and communication with their supervisors, who willingly Fig. 1 The analysis process of systematic text condensation categorizing the interview materials into primary themes and codes and in an encouraged manner, discussed research tasks and work in the future which promoted a secure working milieu.
To be a research clinician was considered by many (n = 10) as very positive, since the work situation was not dependent solely on the research.
Some participants (n = 3) viewed research as something that is done out of passion. Those who were physicians felt safer than other professions because they could always go back to their clinical work after the public defence of their dissertations, and some could continue to combine clinical and research work.
I can tell you that they are providing for me very well. They are very keen on having me stay on. (I:12)
Frustrating structures Cannot keep up
Twelve of the participants described stressful conditions arising from having to conduct their research during their spare time and on weekends. Clinicians who were interviewed said that many do research during their standby time. Part-time doctoral students felt that combining their regular work with research was stressful. Some also had a bad working milieu when working on their thesis (e.g. four people shared an office meant for one). These participants stated that their thoughts and concentration were frequently interrupted. For five clinicians, research was a way to cope and manage feelings of stress and pressure from many patients.
There is always some stressor that worries away inside you. I am expected not only to deal with the regular stuff, but to manage all the extra stuff as well. (I:15)
Status
Most of the participants (n = 13) conveyed that they were part of a hierarchical system with built-in structures, which they perceived as having nothing to do with research. Some mentioned that there was an unstated requirement that they should participate in certain activities simply because they were doctoral students. One participant gave an example of doctoral students whose time and low hierarchical positions were taken advantage of when they were assigned to manage laboratory mice that were to be used in other people's projects. There was also mention of problems in getting results published if the doctoral student came from a non-European country (with the exception of the US). One participant who was part of a research group felt alienated and was left out of e-mail conversations among the other members in the group. Another doctoral student did not receive a response to his manuscript for a long time, and when they did, the response was very brief. The student believed that the supervisor had not responded to the manuscript because of its poor quality. This student also blamed themselves when the chief supervisor and the co-supervisor had a conflict, and did not dare to talk about it to anyone for fear of not being believed.
You are so afraid that people won't believe you, and that this person is going to speak badly of you behind your back and that everyone else is going to believe this person instead of having faith in a doctoral student who hasn't yet produced anything. (I:17)
None of the participants in our study felt any genderrelated discrimination. One participant stated that the courage to speak up was a question of personality and not linked to gender. Some (n = 4) sensed that their colleagues in the clinic thought that they "took time off" and "relaxed" while conducting research. Another worry was the uncertain employment situation and the lack of a safety net. For example, if one were to become ill while doing research on grants, there was no health insurance available.
Research culture and power issues
Twelve of the participants stated that though the environment and culture at the university were fantastic there were several unstated requirements. One was the expectation that they work more than was stated in the employment contract. One doctoral student who wanted to reduce the working hours while on parental leave was advised by their supervisor to skip out on snack time and eat lunch in front of the computer instead. As described by seven participants, another example of possibly irregular behaviour within the university culture was that some more senior researchers were listed as authors in papers to which they had not contributed. Supervisors had stated that students simply had to accept this reality.
Several of the participants (n = 10) described a fear of getting into a conflict with their supervisor and research group. Five participants also gave the opinion that though the culture might be impartial, the system did not always work perfectly.
The greatest injustice is the total dependence on the supervisor, and because of these interpersonal relationships, winding up in a bad situation can be a particularly tough nut to crack. In a "regular work environment" I would have an entire union organization to back me and there are systems and means of bringing a difficult situation to light. But as a doctoral student, making a complaint or questioning anything could jeopardize my entire project. There is always someone else waiting in the wings who is willing to take up the project, so one is very vulnerable as a doctoral student. (I:14)
Three participants who were employed as doctoral students and had not made their research plan themselves found that much of the allotted time was spent making the project into their own research project. There was ambivalence and frustration as the research came to a halt and they lost time as well as money. Examples included difficulties in recruiting subjects for studies or in getting their articles published. One participant who had received a large grant for her research felt a great responsibility and worried that the research would not make a big enough contribution back to society.
Others -not me Others have problems and troubles
Several participants (n = 12) said that they were doing fine, but that many others had problems. They were constantly noticing issues in their surroundings without being personally affected. Many stated (n = 14) that they did not have the courage to express criticism because they were uncertain where to turn or what the consequences might be.
One participant noted that others had problems with supervisors disfavouring them on the basis of personal chemistry, apparently a problem that occurred higher up in the organization. There were stories of supervisors using master suppression techniques to get results from their doctoral students; also there were stories of others who had to conduct research almost entirely in their spare time, evenings and weekends. The informants who tell this said that they: "heard this from others or about others". These participants typically regarded their own situation as satisfactory and their supervisors as supportive, but stated that "others" lacked this kind of support. "Others" also had no funding other than grant money, and received no support for parental leave or illness.
Even if I haven't been significantly affected personally, there have been supervisors known to let personal chemistry decide whether to favour or disfavour someone. Unfortunately, bias can also occur. I have seen it, even if I haven't experienced it myself. And surprisingly, it primarily occurs with the people in high-up positions. (I:10)
The future From doctoral student to researcher Doctoral students in this study expressed happiness and said they had found passion in learning and had grown into the role of researcher. Most of the participants (n = 14) cited the flexibility of the work situation and the ability to control their own time as important components of coping. Some (n = 3) considered research as a way of seeing their work in a different light and of gaining insight into various guidelines and methods of treatment. Some of the part-time doctoral students, both male and female, felt questioned in their regular workplaces and said there was a lack of understanding for the work of a researcher.
Getting into a research group was highlighted as particularly significant because, as participants recognized, personal relationships affect the work situation, as does the researcher's research ability.
Participants also felt that the time prior to thesis defence was highly stressful and intense due to time constraints when finalizing everything included in the thesis.
Different conditions in different professional careers
It was more common to feel anxiety about the future, after the dissertation, among doctoral students who were not physicians. Students who were physicians were aware that their future was more secure compared with many other professional fields. Often there was no clearcut plan for other professionals. It was deemed, in some professional fields, that having a doctoral degree might be a burden, rather than an advantage, because having a degree can make a person a more expensive employee. The interviewed physicians had also reflected on this and some raised the point spontaneously during the interview. A common view among all participants was that one simply did not become unemployed as a physician. Several participants felt stressed when others asked what they were going to do after the dissertation. The non-physicians were unenthusiastic about continually having to apply for grants to secure their future incomes, especially if they had families to provide for. At the same time, there was frustration over not getting to utilize their knowledge as researchers in a meaningful way.
Those who are pure researchers are probably more vulnerable than clinical workers, since they often have some form of employment safety, and reassurance that they can get jobs once they have defended their theses. This is also true when it comes to recommendations and good references. There's a pretty complex network surrounding this and it's very uncertain when you have to go out and look for a job. (I:1)
Discussion
The main findings in our study were the contrasting experiences between clinical working part time doctoral students, who worked clinically in parallel, and full-time doctoral students. There were also differences in working conditions between physicians and other professionals, related both to economic conditions during period as doctoral student and options for post-dissertation career building. None of the physicians worried about future employment. They would always have the opportunity to work in the clinic if they did not continue with research.
Our findings further confirm that the supervisor is crucial for doctoral students' success, regardless of the students' profession. The skills to supervise and give psychosocial support are of great value. The influence and importance of the supervisor and their support has been shown in other studies, both within the Swedish context and from other parts of the world [4, 5, [24] [25] [26] [27] [28] . It is interesting that our study, which is limited to one academic centre in Sweden, shares experiences with other settings. For example, a recent publication from Iran [29] reports several similar experiences despite a completely different context. The authors argue that it is of great importance to have a good relationship with one's supervisor. As in our study, the doctoral students in that study experienced stress over different aspects of funding their research, and also they had great stress in their daily life and concerns about post-dissertation employment. Other studies in this field also show that pressure and attrition are high among PhD doctoral students [24, 25] . Frischer & Larsson (2000) show that a paucity of leadership from supervisors, sometimes referred to as "laissez-faire leadership" or, as they term it, "a leader nominated but abdicated" can result in unfinished doctoral studies [8] . Studies from other contexts suggest that supervisors should undergo training so that they can recognize early warning signs of extreme stress among their research students and prevent potential problems. This may help ensure timely completion of the research and students' dissertations [4, 29, 30] .
Doctoral students with knowledgeable supervisors of high academic standard and good financial capability seem to have greater enthusiasm and be more resilient [28, [30] [31] [32] . Given the vital role of the supervisor in the research process, institutions should be encouraged to give more support and training to their supervisors. In situations where the supervisor has obvious problems, the university needs better back-up plans. Our results imply that the supervising role should not be based on academic position and knowledge in the specific field alone, but should also consider other qualifications. Supervisors are vital in securing the future of the research, setting the path for continuous research of high quality, and but also improving the working environment of doctoral students. Continuous education of supervisors in coaching and supervision is needed to secure and improve the situation for many doctoral students. This was also one of the reasons the Association for the Study of Medical Education (ASME) in the UK arranged an education research consortium to provide support for supervisors [9] .
The conditions included hard work, which most of the doctoral students in our study declared was largely compensated for by the learning processes and the positive personal development that were entailed.
Working conditions of and employment arrangements for doctoral students differ between countries. In Sweden, medical doctoral students can proceed their doctoral studies full-time or part time (at least at 50%) during their doctoral education. However, expectations on when the work should be done differed within the institution regardless of the form of employment. Two of the students had supervisors who made it clear to them that they should not do research in their standby or spare time, while others presupposed that research was carried out after work hours. The exact arrangement seemed to depend more on the supervisor and the culture within the group than on formal rules in different institutions.
In our study, women did not seem to have more problematic working conditions than men, although such differences has been reported in other studies [7, 13, 24] . The results from our survey questionnaire could reflect the fact that the single most common profession represented was physician (in both male and female participants). Participants from other professions (male and female) expressed greater difficulties, both in securing funding through grants and in securing a position in the academic world. They also seemed less confident regarding their future careers. Ultimately what most seemed to determine the self-perceived work capacity was the supervisor and the stress load.
One might have expected that a number of doctoral students with negative experiences would agree to participate in our study in order to express their criticism and suggest improvements. However, this does not seem to have been the case. The participants were careful when speaking up, but several stated that "others" were experiencing problems. An alternative interpretation could be that it is much safer to say that other people are having the problems that you are experiencing, thus taking the opportunity to make your voice heard but hiding behind "others, not me". This was unexpected since great efforts were made to provide safe environments during interviews and to prevent tracing of outcomes. However, the institution/supervisor may appear so extremely powerful that it would be dangerous to reveal criticism even under such conditions.
It is interesting to note that the participant who dropped out and requested that the interview be deleted was the one who faced the hardest conditions (inclusion of this information has been approved by the participant in question). This says a lot about the effort of being a doctoral student, but it also demonstrates the fear of perhaps not receiving good future references. It is also possible that some doctoral students feared that participation in this study would be perceived as criticism of their supervisor or institution.
This study was limited to one large institution, in one country, i.e. with specific social and economic conditions. Also the snowballing approach may induce bias. Since only three of the respondents were recruited this way we estimate the risk of bias to be low. However, some of the findings and conclusions may be transferable to, or illuminate, similar situations, questions and problems in other, similar contexts. The study's credibility, or truth value [23] , was confirmed by two members of the Doctoral Students' Council at the University of Gothenburg who explicitly recognized the significance of results and quotations. By asking the Committee for Post-Graduate Studies at IoMUGOT to suggest potential participants we achieved a variety in our sample and got in contact with participants with substantial experience.
Conclusions
Our findings suggest that there is a need for structures within the university that support doctoral students who feel they are not receiving the assistance they need, who believe they have unreasonable working conditions, or who may need to change supervisors in order to complete their graduate research studies. Our study also highlights the fact that supervisors have a major influence on the work environment of doctoral students, and that the general and academic perception of the research area likewise has an effect on the completion of the research project and dissertation. Providing leadership training for supervisors could be an important measure that may help improve conditions for the doctoral students.
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Additional file 1: The Interview guide. COREQ guidelines [18] . 
